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Date of Deposit August 24, 2001 

I hereby certify that this paper or fee is being deposited with the United States Postal Service 
"Express Mail Post Office to Addressee" service under 37 CFR 1.10 on the date indicated above and is 
addressed to the Commissioner of Patents and Trademarks, Washin 




In the Application of Oskar Wack 



Ser.No.: Not Yet Known (Based on PCT/E POO/0 1565 filed February 25, 2000 and 

German priority document 199 08 434.3 filed February 26, 1999) 

For: METHOD AND CLEANING FLUID FOR THE WET CLEANING OF OBJECTS 

Filed on: August 24, 2001 



Assistant Commissioner for Patents 
Washington, DC 20231 



PRELIMINARY AMENDMENT ACCOMPANYING PCT NATIONAL STAGE APPLICATION 

Sir- 
Prior to examination, please amend the above-identified application as follows. 
IN THE CLAIMS: 

Please amend claims 3 and 4 to depend from claim 1 and claims 1 0 and 1 1 to depend from 

claim 5. 

REMARKS 

Claims 1 - 1 1 are pending in the application. 

The application in its amended state is believed to be in condition for allowance. However, 
should the Examiner have any comments or suggestions, or wish to discuss the merits of the 
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application, the undersigned would very much welcome a telephone call in order to expedite 
placement of the application into condition for allowance. 

Respectfully submitted, 

Robert W. Becker, Reg. No. 26,255 
for Applicant(s) 

ROBERT W. BECKER & ASSOCIATES 
11896 N. Highway 14, Suite B 
Tijeras, New Mexico 87059 

Telephone: (505) 286-3511 
Facsimile: (505) 286-3524 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

"Express Mall" Mailing Label Number: EV 021936738 US 
Date of Deposit February 11, 2002 (Mondavi 

I hereby certify that this paper and/or fee is being deposited with the United States 
Postal Service "Express Mall Post Office to Addressee" service under 37 CFR 1 .1 0 on 
the date indicated above and Is addressed to the Commissioner of Patents and 
Trademarks, Washington, D.C. 20231. v 

Vlary Ann Copas, Secretary 

In the Application of Dr. Oskar Wack 
Ser. No.: 09/914,458 

For: METHOD AND CLEANING FLUID FOR THE WET CLEANING OF OBJECTS 

Filed on: August 24, 2001 

Assistant Commissioner for Patents 
Washington, DC 20231 

PRELIMINARY AMENDMENT ACCOMPANYING POT NATIONAL STAGE APPLICATION 

Sir: 

Prior to examination, please amend the above-identified application as follows. 
IN THE SPECIFICATION: 

On page 1, immediately after the title, please insert the following heading: 

-Background of the Invention-; 

Page 1, line 17, please insert the following heading: 

--Summary of the Invention-. 

On page 5, line 14, please insert the following heading: 
-Description of Preferred Embodiments-. 

On page 8, at the bottom of the page, please insert the following paragraphs: 
-The specification incorporates by reference the disclosure of German priority document 
1 99 08 434.3 filed 26 February 1 999 and International priority document PCT/EPOO/0565 filed 25 
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February , 2000. 

The present invention is, of course, in no way restricted to the specific disclosure of the 
specification and drawings, but also encompasses any modifications within the scope of the 
appended claims.— 
IN THE CLAIMS: 

Please cancel claims 1-11, and replace them with the attached claims 12-24. 



Claims 12-24 are pending in the application. 

Appropriate headings have been added to the specification, and claims from the literal 
translation have been replaced by claims drafted in conformity with U.S. Patent practice. 

The application in its amended state is believed to be in condition for allowance. However, 
should the Examiner have any comments or suggestions, or wish to discuss the merits of the 
application, the undersigned would very much welcome a telephone call in order to expedite 
placement of the application into condition for allowance. 



REMARKS 



Respectfully submitted, 




Robert W. Becker, Reg. No. 26,255 
for Applicant(s) 



ROBERT W. BECKER & ASSOCIATES 
707 Highway 66 East, Suite B 
Tijeras, New Mexico 87059 



RWB:els 



Telephone: (505) 286-3511 
Facsimile: (505) 286-3524 



WHAT I CLAIM IS: 

12. A method for wet cleaning objects, including the step of: 
bringing an object into intense contact with a cleaning 

fluid that comprises water and an organic solvent having good solubility 
properties for dirt that is to be removed, wherein within certain 
concentration and temperature ranges said cleaning fluid forms a 
solution, and outside this range has a miscibility gap, and wherein for a 
wet cleaning said cleaning fluid is present in the miscibility gap phase, 
wherein said solvent, at a temperature that prevails during said wet 
cleaning, is at a concentration that Is greater than a concentration at 
which, starting with water, a miscibility gap occurs when said solvent is 
added to said water. 

13. A method according to claim 12, wherein said organic 
solvent is present in a concentration of at least 5% by weight. 

14. A method according to claim 13, wherein said organic 
solvent is present in a concentration of at least 10% by weight. 

15. A method according to claim 13, wherein said wet 
cleaning is undertaken under the effect of ultrasound. 

16. A method according to claim 13, wherein wet cleaning Is 
effected at a temperature between 20° and 50° C. 

17. A cleaning fluid for wet cleaning objects, comprising: 
water, and 



an organic solvent having good solubility properties for 
dirt that Is to be removed, wherein within certain concentration and 
temperature ranges said cleaning fluid forms a solution, and outside 
this range has a miscibility gap, and wherein for a wet cleaning said 
cleaning fluid is present in the miscibility gap phase, wherein said 
solvent, at a temperature that prevails during said wet cleaning, is at a 
concentration that is greater than a concentration at which, starting with 
water, a miscibility gap occurs when said solvent is added to said 
water. 

18. A cleaning fluid according to claim 17, wherein said 
organic solvent is propylene-giycol-ether. 

19. A cleaning fluid according to claim 18, wherein said 
propylene-glycol-ether is present in a concentration between 10 and 
30% by weight. 

20. A cleaning fluid according to claim 19, wherein said 
propylene-glycol-ether is present in a concentration between 10 and 
20% by weight. 

21. A cleaning fluid according to claim 17, wherein said 
organic solvent is an ether-acetate. 

22. A cleaning fluid according to claim 21 , wherein said ether- 
acetate is present in a concentration between 5 and 30% by weight. 

23. A cleaning fluid according to claim 22, wherein said ether- 
acetate is present in a concentration between 5 and 15% by weight. 



24. A cleaning fluid according to claim 17, which comprises at 
least one further organic solvent, wherein said first mentioned organic 
solvent has good water-solubility, and wherein said at least one further 
organic solvent has poor water solubility and is readily dissolvable in 
said first mentioned organic solvent. 
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METHOD AND CLEANING FLUID FOR THE WET CLEANING OF 



OBJECTS 



The invention relates to a method and cleaning fluid for the wet 
cleaning of objects. 

5 

During the wet cleaning, soiled objects are normally brought into 
contact with a highly concentrated, organic solvent, which is adjusted 
based on the dirt to be removed. A characteristic of this cleaning 
process is that a relatively large amount of solvent is used and on 

10 account of its impurities, must be restored. In addition, particularly 

when working at greater than room temperatures, fire is a danger, 
since the solvent fumes usually are easily flammable. With a 
succession of solvents, it cannot be ruled out that the residue of the 
solvents remains on the surface of the cleaned object, so that the 

15 cleaning must be followed by one or more rinsing processes in order to 

completely remove the solvent residue. 



The object of the present invention is to provide a method and cleaning 
fluid that do not have the described problems. 

The portions of the inventive object relating to the method are solved 
with the features of the independent claim. 
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Surprisingly, it turned out that upon use of a cleaning fluid made up of 
water and at least one solvent that forms a miscibility gap with water, 
and when worl<ing with a solvent concentration at which the cleaning 
fluid is in a state of the miscibility gap, the same or even a better 
cleaning efficiency can be achieved as when a solvent is used 
exclusively for cleaning, i.e., when the concentration of the solvent is 
100%. With the inventive method, the concentration of the solvent can 
be substantially reduced and lies in the range of 10 % to 20 %, so that 
the use of the solvent is substantially reduced. Also, with increased 
temperatures, the vapors produced from the cleaning fluid have such a 
high water content that no danger of flammability exists. An additional 
advantage of the inventive method Is that the dirt to be removed Is 
deposited on the surface of the aqueous phase of the cleaning fluid, 
where it can be taken off, so that the cleaning fluid, or more 
specifically, the solvent, only must be minimally restored. Since the 
cleaning fluid predominantly contains water, the cleaning fluid not only 
efficiently removes organic dirt, but also inorganic dirt. 

Typical types of dirt on which the Inventive method is useable are oil, 
fat, fluids with resin, pigments, dust, non-hardened epoxy materials, for 
example adhesives, residue from lapping or polishing paste, residue 
from machining fluids such as stamping oil, boring and cutting 
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emulsions, and so on. The inventive nnethod is particularly suitable for 
Gleaning printed circuit boards, templates, and metal parts of various 
geometries and of various metals. Typical organic solvents are 
propylene-glycol-ether, esters, ketones with limited water solubility, and 
so on. 

The utilized organic solvent is soluble in water within certain mixture 
ratio ranges, that is, it forms a clear solution. In a mostly temperature- 
dependent concentration range, a miscibility gap is present, which 
generally makes the cleaning fluid cloudy, or forms an emulsion of the 
type solvent in water. The mixing ratio of the cleaning fluid is 
preferably adjusted such that at the cleaning fluid temperature, one 
operates specifically in the range of the miscibility gap. Thus, the 
danger does not exist that the cleaning fluid passes into the actual 
solution state. 

Upon a mixing of dipropylene-glycol-n-propyl-ether, for example, the 
miscibility gap begins as soon as more than 5% of the solvent is added 
to the water at a temperature of approximately 20° C. For a good 
cleaning result, it is advantageous to work with at least 10% 
dipropylene-glycol-n-propyl-ether in water. 
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Preferably, a certain, minimum concentration for organic solvents is 
employed, which is at 5 and preferably 10% by weight. 

Advantageously, during the wet cleaning, the fluid is put into intensive 
movement, for example by means of ultrasound. Thus, on the one 
hand, both phases of the cleaning fluid are thoroughly mixed and on 
the other hand, a massive, mechanical interaction takes place between 
the cleaning fluid and the object to be cleaned. In this manner, 
surprisingly, proportionally low excitation output of the ultrasound 
vibration is sufficient, as are needed with aqueous cleaning fluids, in 
order also to efficiently remove the types of dirt that commonly are 
removed with organic solvents and high ultrasound vibrations. 

The cleaning temperature preferably lies in a range of between 20 and 
50° C. Thus, also temperature-sensitive objects can also be cleaned 
trouble-free. Not much heat energy is needed. The prevailing vapor 
pressure is small, whereby the management of the process is simple 
and the environment is minimally burdened. 

Claim 5 is directed to the basic composition of the inventive cleaning 
fluid. This cleaning fluid differs from common aqueous cleaning fluids 
in that, as previously explained, the inventive cleaning fluid also 
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removes organic contaminants. The inventive cleaning fluid differs from 
common, organic solvent-based cleaning fluid in that it also cleans 
types of dirt that are removable with water. 



5 Advantageously, the concentration of the organic solvent averages at 

least 5 %, preferably at least 10 %, by weight. Already with this 
concentration, a cleaning effect is generally achieved, which is similarly 
good or even better than the cleaning effect achieved with the plain 
solvent, however, with the advantage that also water-soluble dirt is 
10 dislodged. A further advantage is that upon working with a cloudy 

solution with the above-described properties, the dislodged dirt is 
displaced onto the surface of the aqueous phase of the fluid and thus 
can be easily removed, as previously mentioned. 



15 With one advantageous composition, the organic solvent ispropylene- 

glycol-ether that preferably has a concentration between 10 and 30% 
by weight, most preferably between 10 and 20% by weight. Such a 
cleaning fluid is especially suited advantageously for cleaning various 
contaminants such as oils, fats, resins, adhesives, and so forth. 

20 

With another advantageous composition, the solvent is or contains 
ether-acetate, for example glycol-ether-acetate, in a concentration 
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between 5 and 30% by weight, by way of example, preferably between 
5 and 15% by weight. Such a cleaning fluid is especially suited for 
removing unhardened epoxy materials and adhesives. For the 
propylene-glycol-ether, dipropylene-glycol-n-propyl-ether or 
5 dipropylene-glycol-n-butyl-ether can be used, by way of example. 

The inventive cleaning fluid can be a simple two-phase system made 
from water and an organic solvent. Suitable solvents are, for example, 
glycol-ether, ether-acetate, butyl-acetate, esters, such as malonic acid- 
10 ester, lactic acid-ester, ketones, such as acetone, isobutyl-ketones, 

and so forth. 



A multitude of organic solvents are available. 



15 The inventive cleaning fluid can contain a good, water-soluble organic 

solvent, in which a poorly water-soluble solvent is dissolved, which in 
this manner is introduced into the water. 



For this purpose, for example, a mixture of 80% by weight of a good 
20 water-soluble solvent and 20% by weight of a poorly water-soluble or a 

water-insoluble solvent is prepared and then added to water in a 
quantity of 1 0 to 20% by weight. 

-6- 

Literal Translation of PGT/EPOO/01565 filed 26 February 1999 - Oskar Wack - Dr. OK Wack 
Chemie GmbH - 99/07049 



A glycol-ether, for example propylene-glycol-mono-methyl-ether, 
dipropylene-glycol-mono-methyl-ether, or tripropylene-glycol-mono- 
methyl-ether serves as a good water-soluble solvent. As a poorly 
water-soluble solvent, propylene-glycol-ether is used, by way of 
example, such as propylene-giycol-mono-butyl-ether, dipropylene- 
glycol-mono-butyl-ether, tripropylene-glycol-mono-butyl-ether, or 
propyiene-glycol-mono-methyi-ether-acetate, propylene-glycol- 
diacetate, dipropylene-glycol-dimethyl-ether. Also, terpene and higher 
alcohols can be used. 

In conclusion, the present invention makes possible an outstandingly 
effective cleaning of complexly contaminated objects with minimal 
addition of solvents, minimal use of solvents, and minimal 
environmental burden. Surprisingly, with smaller solvent 
concentrations, outstandingly good cleaning effects are achieved, for 
example, adhesives, in particular epoxy adhesive, can be removed with 
an aqueous cleaning fluid that comprises up to 90% water. 

The cleaning fluid used for the inventive method need not necessarily 
be a cloudy emulsion. The emulsion can also be transparent, whereby 
the difference between the two emulsions lies in their respective 
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particle size. In milky-cloudy emulsions, the particles or drops of the 
organic solvent dispersed in the water generally have a diameter of 
approximately 0.1 pm, while in transparent emulsions, the particle 
diameter lies well under 0.1 pm. However, larger particle diameters, 
5 that is, cloudy emulsions, are advantageous 



It is to be understood that the inventive cleaning fluid can be provided 
with further properties, for example emulsifiers, corrosion inhibitors, 
and so forth. In the inventive cleaning fluid, the water content generally 

10 is substantially higher than the content of the organic solvent, so that 

the inner emulsifying phase is formed by the solvent and the outer, 
cohesive phase is formed by the water. Thus, one speaks of an 
organic-in-water or solvent-in-water emulsion. For determining 
whether it is a matter of such an emulsion, reference is made to 

15 Rompps Chemical Lexicon ("Chemielexikon)", 8^^ edition, Franckh'sche 

Publishing, Stuttgart, 1981, page 1128. 
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- Oskar Wack - Dr. OK Wack 



Patent Claims 



1. Method for the wet cleaning of objects, in which method the 
objects to be cleaned are brought into intensive contact with a cleaning 
fluid which has an organic solvent with good solubility properties for the 
dirt to be removed, 

characterized in that, 

a cleaning fluid is used which forms a solution within certain 
concentration and temperature ranges, and outside of this range, has a 
miscibility gap, whereby the cleaning fluid for the wet cleaning is 
present in the state of the miscibility gap and contains the solvent in a 
concentration that at the temperature prevailing at the wet cleaning, 
lies above that concentration at which, starting from water, upon 
addition of the solvent, the miscibility gap sets in. 

2. Method according to claim 1, characterized in that the organic 
solvent is present in a concentration of at least 5% by weight, 
preferably at least 10% by weight. 

3. Method according to claim 1 or 2, that cleaning is undertaken 
under the effect of ultrasound. 

4. Method according to one of the claims 1 through 3, 
characterized in that the temperature of the wet cleaning lies between 
20^ and 50° C. 
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5. Cleaning fluid for the wet cleaning of objects, with a cleaning 
fluid having an organic solvent with good solubility properties for the 
dirt to be removed, 

characterized in that 

the cleaning fluid forms a solution within certain concentration and 
temperature ranges, and outside of these ranges, has a miscibility gap, 
whereby the cleaning fluid is present for the wet cleaning in the state of 
the miscibility gap and contains the solvent in a concentration which at 
the temperature that prevails at the wet cleaning, lies above that 
concentration at which, starting from water, upon addition of the 
solvent, the miscibility gap sets in. 

6. Cleaning fluid according to claim 5, characterized in that the 
organic solvent is propylene-glycol-ether. 

7. Cleaning fluid according to claim 6, characterized in that the 
concentration of the propylene-glycol-ether lies between 10 and 30% 
by weight, preferably between 10 and 20% by weight. 

8. Cleaning fluid according to claim 5, characterized in that the 
organic solvent contains an ether-acetate. 

9. Cleaning fluid according to claim 8, characterized in that the 
ether-acetate has a concentration between 5 and 30% by weight, 
preferably between 5 and 15% by weight. 
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10. Cleaning fluid according to one of the claims 5 through 9, 
characterized in that the cleaning fluid comprises water and an organic 
solvent. 

11. Cleaning fluid according to one of the claims 5 through 9, 
characterized in that the cleaning fluid comprises water and at least 
two organic solvents, whereby a first organic solvent has good water- 
solubility and a second organic solvent has poor water solubility and 
can be dissolved well in the first organic solvent. 
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MrrWOD AND CLBANlhKi FlUlO FOR THE VWT CL6AMNO OF 08JEC^^ 

is afbieNMl harato; 

X)^, waa fHati i;m Auowt 24, 2001 aa 8. Appiloitvan Sarliri N^* owii4,«sS 

t h«r»by ttatathat I hav« r«vlaw«d and uiHlarslana lha cMiants ofiha abma iMnfmad apadffeaton. 
inolueilns tha olalma, aa amanaad by any amandmant fafartaci ta a6«>wa. 

I a^Knowladge ^ du^ disetoaa M 'm^mm^n knmt) by ma to fee rmet^il ta ^a pata<f^«dffity ^ 
thte appiioatii^ in ae<wdanca Tm 37, Cadia of Fadaral Raoirfatofta, "IM. 

I hamby elaim toraion prtertly banaflte ondarTWa 39, Un»ad ttiEiii Coda* SacAton 1 1f of a«y fereJgn 
appHcati<w(a) far paioni or invanUK*a oai«f!Mia \\m^ Mm tM have alao idaf^ftad bai^ any l^ra^ i^|»liMttof! 
for p«lant or iwam©r*a oartWoata having a 11*^ data bafora thai af tha a^foatfon on which prt«^ dafmadc 

Pilw Foraiflrt Appnoatfan(a) : Prtorfty 

(NumlW) (CouWtv) (D«y/Month/y«*fRted) hie^ 

»'wf^ol»im«w»Min^tui>dw 38 U.«.C.«1f««) or •riyUn«»JSt«<«« previa 
«pp|jeMlen(tl littod Mow: 



^ tttomty Robert W. SiCktr. fttg. N o. 2g.2»>. t o pr99«out» m »ppl}©ttten *f>^ 

"~~ ' J honiijy «|eoi«rv mot all MowrrNm^i mad* horvin of my (trtowiadet «rv true omt thil i^i 

FuM name of aoia or Wnrt inwnts^: Drjtfaid^j^^ioK 

Jwwtofo»lgn«Jn» MM/HA Orto: ^ C ^0 F 

R««ttf*no»: eun-rwir C, P^QBS rnflcri« «at; gofiriBny ' — 

P©(rtOffi««A<klro«»: MmoM above Ofc^A 



Empfaii«3i9! t 5. Feb- 17:00 



